probably acquired by inhalation. The mucous membrane of the digestive tract in adult life apparently affords a protection against the pathogenic organisms, which is not developed in the infant, and to this must be attributed the possible difference in the portal of infection. Even in children also the theory that the disease may be due to inhalation is not without support. Gaffky and Rothe have recently found in 400 necropsies on children evidence of tuberculosis in 19'5 per cent. In one case only was the bacillus unmistakably bovine, the rest being apparently exclusively of the human type. These results, they affirm, show the preponderant importance of inhalation for the development of tuberculosis in children. The same opinion is also held by such observers as Albrecht, Escherich and Comby, the two last going so far as to state that all infection occurs through direct hunan contact.
The question as to the portals of invasion in tuberculosis is a complex one, and a definite solution has not as yet been arrived at. However strong may be the arguments in favour of the inhalation theory-and in adults this mode of infection seems the most likely-in children, at all events, the possibility that the disease may be acquired through the intestinal tract cannot be excluded.
Dr. COBBETT, in reply, said it was interesting to hear that tuberculosis in the cervical glands could occur from lesions in the scalp produced by pediculi in that part. It was new to him. It was another instance of a portal of entry being thrown widely open. With regard to tuberculous salpingitis, Dr. Rolleston had answered that more' fully than he could have done himself. He had frequently seen in the female rabbit tuberculosis of the Fallopian tubes and uterus follow intraperitoneal injections of tubercle bacilli. In reference to the effect of the acidity of the gastric juice, he confessed that that was a point to which he had not given sufficient attention. It was an important point, and he was not prepared to say much about it at present. Tubercle bacilli were fairly resistant organisms, and were not easily killed by gastric juice. The matter would receive his future attention.
The chief anatomical differences between the tuberculosis of children and that of adults would seem to be: first, that the former is frequently abdominal while the latter is usually pulmonary in situation; and, secondly, that in children the lesions have a tendency to affect severely, or even be localized in, the lymph glands, while in the adult this is not so. The relatively greater frequency of abdominal tuberculosis in children was probably due to their habits. In milk, and particularly in dirt picked up from the floor, or derived from playthings which they put Section for the Study of Disease in Children into their mouths, they swallow tubercle bacilli far more frequently and in larger quantities than do adults.
With regard to the greater tendency for the glands to be affected in children than in adults, he pointed out that the lymphatic gland and lymphoid tissue generally was the great protective agent which defended the body against the invasion of bacteria, and being in the thick of the fight was itself most liable to be injured. The lymphoid tissue was disposed in two main lines of defence. The first was to be found in that scattered along all the mucous membranes. both in the alimentary and respiratory tracts; the second was to be found in the cervical, mesenteric and bronchial glands, each set having for its function the arrest and destruction of invaders from its own particular coast-line. In children the main defence and correlated injury seem to fall upon the second, in the adult on the first line. He suggested that possibly the lymphoid tissue in the mucous membranes might be relatively less efficient, at least as regards the tubercle bacillus, than it was in the adult. If the lymphoid tissue in the mucous membrane of the bronchi is relatively little developed in the child it would explain why the latter commonly escapes primary pulmonary tuberculosis, for the bacilli would pass through to the bronchial glands (as they undoubtedly do) and from there they would set up a general infection.
The relative infrequency of general tuberculosis in the adult is probably connected with their greater powers of resistance, making locally ineffective quantities of bacilli, which would have caused progressive lesions in the child.
With regard to the relative importance for man of the bovine and human types of tubercle bacilli, he did not entirely agree with what the Chairman had said. By far the most important works bearing on this question were the various reports of the Committee of the " Gesundheitsamt" and of the Royal Commission on Tuberculosis. The final report of the latter was, he believed, already presented to Parliament, but he had not yet seen it. He was aware, however, of its purport. Phthisis in the adult, which caused 70 per cent. of all the deaths from tuberculosis at all ages, had been shown to be almost always due to the human tubercle bacillus. There were only two exceptions in all the literature. Dr.
A. S. Griffiths had found the bovine type of bacillus alone in sputunm from two cases. He agreed that tuberculosis in children was frequently of intestinal origin, judging from anatonical evidence, and in such cases bovine bacilli had been found fairly often. The immense majority of cases of infection of man with bovine tubercle bacilli had occurred in children under 5 years. Deaths from tuberculosis of children under JY-4b 5 years formed 20 per cent. of the total mortality from that disease. Now, taking the cases of this age investigated by the English and German Commissions (all too few for our purpose and practically all we had to go by), it was found that roughly one-third of them were caused by the bovine bacillus. Now, supposing that the cases investigated were fairly representative of tuberculosis at this age (as a matter of fact they were largely selected because they appeared to be of alimientary origin), we might calculate the deaths caused by the bovine bacillus as one-third of twenty, or, say, 7 per cent. of all deaths attributed to tuberculosis. This, for reasons given, was probably too high, and was, at best, only a very rough estimate. Yet, it was sufficient to show that quite a considerable number of deaths (about 3,800) were caused each year by this bacillus, and probably, therefore, by the consumption of tuberculous milk; at the same time, 93 per cent. of the mortality at all ages (or 50,000 deaths) wss caused by the human type of tubercle bacillus and caine from patients suffering from that disease.
He did not agree with Dr. Cautley that the bovine and the human bacilli were nearly the same. Whether they had descended from a common ancestor was an academic question of no practical importance. One could not infect a calf with fatal (progressive) tuberculosis by any quantity of tubercle bacilli of the human type; whereas in a calf 50 mg. of bovine bacilli was invariably fatal. All the experiments which had been done with the view to showing the convertibility of one kind of bacillus into another, such as by the passage of the bovine bacillus through the chimpanzee, or the human bacillus through the calf, were negative or inconclusive. Where there was a positive result, it was found to be due to spontaneous infection occurring in the course of the experiments or to a mixture of types in the original virus. He believed that although the bovine bacillus was more virulent for the calf, pig, and goat than the human bacillus, it was probably less virulent for man. With regard to the Chairman's remark concerning Rabinowitch's experiment of putting bacilli into the stomach and finding them in the cervical glands, that experiment was open to criticism. It was difficult to get a gastric fistula to heal so completely that the possibility of bacilli entering through the imperfectly healed tissue was excluded. Some of Ravenel's experiments seemed to show the same sort of thing. And it was difficult to avoid infecting the track of the needle when doing subcutaneous injections. Moreover, when one put things into the stomach of an animal which had a gastric fistula, it was not a normal animal; and regurgitation might take place from the stomach to the mouth, and so cause lung infection down the trachea, especially in ruminants.
